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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with James R. Young on March 17, 2006. 

The application has been amended as follows: 
In the title : 

changed the title to -A METHOD OF USING A COMBINATION DIFFERENTIAL AND 
ABSOLUTE PRESSURE TRANSDUCER FOR CONTROLLING A LOAD LOCK-- 

In the claims : 

rewrote the claims as follows: 
canceled claims 1-3 and 45 

Claim 8. A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
the transfer or processing chamber, a exterior door actuator that is responsive to an 
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exterior door control signal to open or close the exterior door, an interior door actuator 
that is responsive to an interior door control signal to open or close the interior door, and 
a vacuum pump connected to the load lock chamber for evacuating the load lock 
chamber, comprising: 

conn e ct i ng providing a modular differential and absolute pressure 
transducerT-wfrteh that includes a housing, which contains b oth-a pirani pressure 
sensor^ that i s capab le of m e asuring absolut e prossur e at le ast i n a rang e of 100 
torrto lO^torr and a differential pressure senso r and a control circuit, with both 
of the sensors being in fluid flow relation to a manifold and the pirani pressure 
sensor being capable of measuring absolute pressure at least in a range of 100 
torr to 10" 4 tor r as w ell as a contro l c i rcu i t i n a housing : 

connecting the pressure transducer via one fluid flow connection of the 
manifold to the load lock chamber to expose both said pirani pressure sensor 
and said differential pressure sensor to pressure in the load lock chamber via 
said one fluid flow connection so that said modular differential and absolute 
pressure transducer senses and transduces absoluto said pressure in the load 
lock chamber to a first voltage that is indicative of the abso l ut e pressure in the 
load lock chamber and senses and transduces ^differential pressure between 
the pressure in t he load lock chamber and the ambient atmosph e r e atmospheric 
pressure to a second voltage that is indicative of the differential pressure 
between the pressure of t he load lock chamber and the ambient 
atmospher e atmospheric pressure , whereby said modular differential and 
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absolute pressure transducer also outputs the interior door control signal when 
the first voltage that is indicative of tho absolute pressur e equals an interior door 
control reference voltage and outputs the exterior door control signal when the 
second voltage that is ind i cat i ve of th e d i ff e r e nt i al pr e ssur e equals an exterior 
door control reference voltage; 

setting the interior door control reference voltage of the modular 
differential and absolute pressure transducer to a level that equals the-a_voltage 
that is indicative of the abso l ute pressure in the load lock chamber when the load 
lock chamber is evacuated to a pressure at which the interior door is to be 
opened; 

setting the exterior door control reference voltage of the modular 
differential and absolute pressure transducer to a level that equals tbe-a_voltage 
that is indicative of the differential pressure between the pressure of the load lock 
chamber and the ambient atmosphoro atmospheric pressure at which the 
exterior door is to be opened; 

connecting an interior door control link between the modular differential 
and absolute pressure transducer and the interior door actuator and connecting 
an exterior door control link between the modular differential and absolute 
pressure transducer and the exterior door actuator; and 

powering the circuitry in the modular differential and absolute pressure 
transducer to produce the interior door control signal and the exterior door 
control signal in sequence as the load lock chamber is evacuated and then re- 
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filled with gas such that the modular differential and absolute pressure 
transducer: (i) provides the interior door control signal to the interior door 
actuator via the interior door control link to open the interior doo r whon tho l oad 
l ock chamb e r has b ee n e vacuat e d to a pr e ssur e that i s l ow enough so that th e 
vo l tag e that is i ndicativ e of th e absolut e pr e ssur e e quals th e i nt e r i or door control 
r e f e r e nc e voltag e; and (ii) provides the exterior door control signal to the exterior 
door actuator via the exterior door control link to open the exterior doo r whon tho 
l oad lock chamb e r has b ee n r e- fil le d w i th gas to r e turn th e pr e ssur e i n th e l oad 
lock chambor to a prossuro at wh i ch tho vo l tage that is ind i cat i vo of tho 
diff e r e ntial pressure equals tho oxtor i or door control refer e nc e vo l tag e. 

Claim 9. A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
the transfer or processing chamber, a exterior door actuator that is responsive to an 
exterior door control signal to open or close the exterior door, an interior door actuator 
that is responsive to an interior door control signal to open or close the interior door, a 
vacuum pump connected to the load lock chamber for evacuating the load lock 
chamber, and a throttle va l v e, which slows down e ff e ct i ve vacuum pump i ng 
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seee dreoulates a flow of gas from the load lock chamber and which is responsive to a 
throttle valvo control signal to thon stop up th e vacuum pumping cpood , comprising: 

connecting a modular differential and absolute pressure transducer in fluid 
flow relation to the load lock chamber via one fluid flow connection so that a 
pirani sensor and a differential pressure senso r, both in a housing of the modular 
differential and absolute pressure transducer, are beth-in fluid flow relation to 
said load lock chamber via said one connection, whoreby said pirani sensor m 
th e modu l ar diff e r e nt i a l and abso l ut e pr e ssur e transduc e r i s beinfl,capable of 
sensing an absolute pressure in the load lock chamber at least in a range of 100 
torr to 10" 4 torr and said differential pressure sensor i n tho modu l ar d i ff e r e nt i a l 
and absolut e pr e ssur e transduc e r is being capable of sensing a differential 
pressure between the absolute pressure in the load lock chamber and the 
ambient atmospheric pressure, and wherein the modular differential and 
absolute pressure transducer also has circuitry in the housing connected to the 
pirani sensor and to the differential pressure sensor that is capable of 
transducing both the absolute pressure sensed by the pirani sensor and the 
differential pressure sensed by the differential pressure sensor to electric signals 
indicative of said absolute and differential pressure as well as of outputting: (i) 
the throttle vatve -control signal at a settable intermediate absolute pressure set 
point; (ii) the interior door control signal at a settable low absolute pressure set 
point; and (iii) the exterior door control signal at a settable differential pressure 
setpoint; 
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setting said intermediate absolute pressure set point at an intermediate 
absolute pressure value which is less than 100 tor r at which to actuate the 
thrott le va l v e to incr e as e th e vacuum pump i ng sp ee d , setting said low absolute 
pressure set point at a low absolute pressure value which is less than said 
intermediate absolute pressure value to caus e and at which the interior door is_to 
be opened, and setting said differential pressure set point feF-at_a differential 
pressure value at which to op e n the exterior doo r is to be opened : 

sensing the actua l absolute pressure in the load lock chamber with the 
modular pressure transducer at least in the range from 100 torr down to the 
d e s i r e d said low absolute pressure value; 

using the modular differential and absolute pressure transducer to 
compare the actua l sensed absolute pressure in the load lock chamber to said 
intermediate absolute pressure set point in the modular differential and absolute 
pressure transducer, and, when the actua l sensed absolute pressure in the load 
lock chamber equals said intermediate absolute pressure set point, producing the 
throttle valve -control signal with the modular differential and absolute pressure 
transducer and delivering said throttle vatve -control signal to the throttle valv e t o 
step up tho vacuum pump i ng speed increase the rate at which gas in said load 
lock chamber is removed : 

using the modular differential and absolute pressure transducer to 
compare the actua l sensed absolute pressure in the load lock chamber to said 
low absolute pressure set point in the modular differential and absolute pressure 
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transducer, and, when the actua l sensed absolute pressure in the load lock 
chamber equals said low absolute pressure set point, producing the interior door 
control signal with the modular differential and absolute pressure transducer and 
delivering the interior door control signal to the interior door actuator to cause the 
interior door to open; 

sensing the actual-differential pressure between the ambient pressure in 
the room and the pressure in the load lock chamber with the modular differential 
and absolute pressure transducer; and 

using the modular differential and absolute pressure transducer to 
compare the aefaal -sensed differential pressure to the differential pressure set 
point, and, when the actual -sensed differential pressure equals the differential 
pressure set point, producing the exterior door control signal with the modular 
differential and absolute pressure transducer and delivering the exterior door 
control signal to the exterior door actuator to cause the exterior door to open. 

Claim 10. The method of claim 9, wherein the transfer or processing chamber is 
maintained at a pressure of less than 10" 3 torr and the low absolute pressure set point at 
wh i ch tho i nter i or door can bo oponod is set at a pressure of less than 10* 3 torr, and 
i nc l uding sensing the actua l absolute pressure in the load lock chamber with the 
modular differential and absolute pressure transducer at pressure levels at least from 
100 torr to less than 10' 3 torr. 
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Claim 1 1 . A method of prov i d i ng contro l signa l s to controllinq a load lock that has an 
interior door between the load lock and a transfer or processing chamber and that has 
an interior door actuator that responds to an interior door control signal to open the 
interior door, a vacuum pump for evacuating the load lock, a throttle va l vo that s l ows th e 
vacuum pump down spood controls a rate of flow of gas from the load lock and that 
responds to a throttle valve-control signal to st e p up th e pump - down sp ee d , and an 
exterior door for opening and closing the load lock to the ambient atmosphere and an 
exterior door actuator that responds to an exterior door control signal to open the 
exterior door, comprising: 

connocting providing a modular pressure transducer comprising a housing 
that contains: (0 both a pirani pressure sensor and a differential pressure sensor 
in fluid flow relation to a manifold that is also part of the modular pressure 
transducer, and mounting th e piran i pr e ssur e s e nsor and th e d i ff e r e nt i a l pr e ssur e 
s e nsor tog e th e r w i th (ii) a control circuit connected electrically to the pirani 
sensor and to the differential pressure senso r a hous i ng to prov i d e a : 

connecting the manifold of the modular pressure transducer to the load 
lock so that the modular pressure transducer-that: (i) connects both the pirani 
pressure sensor and the differential pressure sensor in fluid flow relation to the 
load lock chamb e r v i a w ith one conn e cto r connection of the modular pressure 
transducer to the load lock : (ii) senses and transduces absolute pressure in the 
manifold to a first voltage that is indicative of the absolute pressure in the 
manifold ; (iii) that senses and transduces ^differential pressure between the 
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pressure in the manifold and the ambient 



•atmospheric pressure to a 



second voltage that is indicative of the differential pressure between the pressure 
in the manifold and the ambient atmosphore atmospheric pressure : and (iv) 
outputs the throttle valve-control signal when the first voltage that is i nd i cativo of 



interior door control signal when the first voltage that is i nd i cat i vo of tho abso l ut e 
pressur e equals an interior door control reference voltage, and outputs the 
exterior door control signal when the second voltage that i s i nd i cat i v e of th e 
diff e r e ntial pr e ssur e equals an exterior door control reference voltage; 

setting the throttle valve-control reference voltage of the modular pressure 
transducer to a level that equals the-a_voltage that is indicative of th e abso l ut ean 
intermediate pressure in the load lock wh o n tho l oad l ock is o vacuatod to a 
intormodiato pr e ssure at which tho st e pped up pump down spood is to bo 
actuat e d ; 

setting the interior door control reference voltage of the modular pressure 
transducer to a level that equals tbe-ayoltage that is indicative of tho abso l ut ea 
low pressure in the load lock whon tho load l ock is ovacuatod to a l ow pressure 
at which opening of the interior door is to be actuated; 

setting the exterior door control reference voltage of the modular pressure 
transducer to a level that equals tbe-a_voltage that is indicative of the differential 
pressure between the pressure in the load lock and the ambient atmosphoro 
atmospheric pressure at which opening of the exterior door is to be actuated; 




■equals a throttle valve-control reference voltage, outputs the 



Application/Control Number: 09/81 5,376 Page 1 1 

Art Unit: 3634 

connocting th e manifold of tho pressure transducer in fluid f l ow relat i on to 
th e l oad l ook w i th said one conn e ctor so that th e pr e ssure i n the man i fold i s th e 
samo as tho pressur e i n tho l oad lock; 

establishing a throttle valve-control link between the modular pressure 
transducer and the throttle va l v e; 

establishing an interior door control link between the modular pressure 
transducer and the interior door actuator; 

establishing an exterior door control link between the modular pressure 
transducer and the exterior door actuator; and 

powering the modular pressure transducer to produce the throttle va l v e 
control signal, the interior door control signal, and the exterior door control signal 
in sequence as the load lock is evacuated and then re-filled with gas such that 
th e pr e ssur e transduc e r: (i) prov i d e s th e thrott le va l v e contro l s i gna l to th e 
thrott l e valvo via tho thrott l e valve contro l li nk to st e p up tho pump down spoed 
wh e n th e l oad lock has b ee n e vacuat e d to sa i d int e rm e d i at e pr e ssur e at wh i ch 
th e st e pp e d up pump - down sp ee d i s to b e actuat e d; ( i i) provid e s th e i nt e r i or door 
contro l s i gna l to tho inter i or door actuator via tho i nterior door contro l l ink to 
actuat e th e op e n i ng of th e i nt e r i or door wh e n th e l oad l ock has been e vacuat e d 
to sa i d l ow pressure at wh i ch the op e ning of tho i nter i or door is to be actuat e d; 
and (i ii ) provid e s th e e xt e r i or door control s i gna l to th e e xt e r i or door actuator via 
th e e xt e r i or door contro l li nk to actuat e th e op e ning of th e e xt e r i or door wh e n th e 
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l oad lock has b ee n r e f i l le d w i th gas to r e turn th e pr e ssur e in th e l oad l ock to a 
pressure at wh i ch tho open i ng of tho oxterior door i s to b o actuat e d . 

Claim 12. The method of claim 1 1 , wherein the low abso l ute pressure at which the 
opening of the interior door is to be actuated is less than 10* 3 torr and the modular 
pressure transducer produces the interior door control signal when it senses that 
abso l ut e said low pressure. 

Claim 13. The method of claim 1 1 , wherein the low abso l ute pressure at which the 
opening of the interior door is to be actuated is in a range between 10~ 3 and 10" 4 torr, 
and wherein the modular pressure transducer senses wh e n th e load lock is evacuat e d 
to such l ow absolut e pr e ssur e b e tw ee n 10 " 3 and 10" 4 torr to produc e and generates the 
interior door control signal at that -said low abso l ut e pressure. 

Claim 14. The method of claim 1 1 , wherein the low abso l ut e pressure at which the 
opening of the interior door is to be actuated is at least as low as 10 -4 torr, and wherein 
the modular pressure transducer senses when the load lock is evacuated to at least as 
low as IQ^torr to produc e said low pressure and generates the interior door control 
signal at that- said low a bso l ut e pressure. 



Claim 15. The method of claim 1 1 , including routing the throttle valve-control signal, the 
interior door control signal, and the exterior door control signal to the throttle va l v e 
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control link, to the interior door control link, and to the exterior door control link, 
respectively, through a common connector on the housing, and connecting the throttle 
valve-control link, the interior door control link, and the exterior door control link to the 
common connector. 

Claim 16. The method of claim 8, including routing the interior door control signal and 
the exterior door control signal to the interior door control link and to the exterior control 
link, respectively, through a common connector on the housing, and connecting the 
interior door control link and the exterior door control link to the common connector. 

Claim 17. The method of claim 8, wherein the load lock has a throttle va l vo that s l ows 
th e vacuum pump - down sp ee d requlates a flow of gas from the load lock chamber and 
that responds to a throttle valve-control signal to stop up tho pump down sp ee d , and 
wherein the modular pressure transducer also outputs the-a_throttle valve-control signal 
whon tho vo l tage that i s ind i cat i vo of abso l uto prossuro i n tho man i fo l d oquals a thrott l e 
va l v e r e f e r e nc e vo l tag e , and further inc l ud i ng sotting tho thrott l e va l vo control roforonc e 
voltag e of th e modular pressur e transduc e r to a le vo l that e qua l s th e voltag e that i s 
i nd i cative of tho abso l uto pr e ssure in tho l oad l ock chamber whon tho l oad lock 
chamber i s ovacuatod to an i ntormod i ato pressure at wh i ch tho stopped up pump down 
spood is to bo actuated, and thoroby producing tho thrott l e va l vo contro l s i gna l w i th the 
pow e r e d modu l ar pr e ssur e transduc e r to st e p up tho pump - down sp ee d wh e n th e load 
lock chambor i s ovacuat e d to sa i d intormodiato orossuro to control the throttle . 
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Claim 18. The method of claim 8, wherein the pirani sensor is a regular pirani sensor. 

Claim 19. A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
the transfer or processing chamber, a exterior door actuator that is responsive to an 
exterior door control signal to cause the exterior door to open, an interior door actuator 
that is responsive to an interior door control signal to cause the interior door to open, 
and a vacuum pump connected to the load lock chamber for evacuating the load lock 
chamber, comprising: 

connoctinq providing a modular differential and absolute pressure 
transduce r comprising a housing , which fras -contains circuitry and both an 
absolute pressure sensor and a differential pressure sensor in fluid flow relation 
to each other -: and 

connecting the absolute pressure sensor and the differential pressure 
sensor of the modular differential and absolute pressure transducer in fluid flow 
relation to the load lock chamber via one connection to prov i d e a modu l ar 
d i ff e r e ntia l and abso l ut e pr e ssur e transducer, which also includes c i rcu i try i n a 
hous i ng, that s e ns e s sense and transduc e s transduce absolute pressure in the 
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load lock chamber to a first voltage which is indicative of the absolute pressure 
and that s e ns e s to sense and transduc e s transduce differential pressure between 
the pressure in the transducer and the ambient atmosphoro atmospheric 
pressure to a second voltage which is indicative of the differential pressure, and 
that-to also outputs output said interior door control signal when the first voltage 
which is ind i cat i v e of th e abso l ut e pr e ssur e i n th e l oad l ock chamb e r equals an 
interior door control reference voltage and outputs output said exterior door 
control signal when the second voltage wh i ch i s indicat i ve of tho d i fferent i a l 
pr e ssur e i n th e l oad lock chamb e r and th e amb ie nt atmosph e r e equals an 
exterior door control reference voltage; 

setting the interior door control reference voltage of the modular 
differential and absolute pressure transducer to a level that equals tbe-avoltage 
that is indicative of the absolute pressure in the load lock chamber when the load 
lock chamber is evacuated to a pressure at which the interior door is to be 
opened; 

setting the exterior door control reference voltage of the modular 
differential and absolute pressure transducer to a level that equals the-ayoltage 
that is indicative of the differential pressure between the load lock chamber 
pressure and the ambient atmosph e r e atmospheric pressure at which the 
exterior door is to be opened; 

establishing an interior door control link between the modular differential 
and absolute pressure transducer and the interior door actuator, and establishing 
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an exterior door control link between the modular differential and absolute 
pressure transducer and the exterior door actuator; and 

powering the modular differential and absolute pressure transducer 
circuitry to produce said interior door control signal to open the interior door and 
said exterior door control signal to open said exterior door in sequence as the 
load lock chamber is evacuated and then re-filled with gas such that tho modular 
differentia l and abso l ute pressur e transducer: (i) provides said i nterior door 
contro l s i gnal to tho inter i or door actuator via tho i nter i or door contro l l i nk to opon 
tho i nterior door whon tho l oad lock chamb e r has boon ovacuatod to a pressur e 
that i s l ow e nough so that th e vo l tag e that i s i ndicat i ve of th e absolut e pr e ssur e 
e qua l s tho interior door contro l ref e ronco voltago; and ( ii ) prov i des sa i d oxtorior 
door contro l s i gna l to tho ext e r i or door actuator v i a tho ext e rior door contro l li nk 
to opon the e xter i or door whon tho l oad lock chamber has boon ro f i l l ed w i th 
e nough gas to r e turn th e pr e ssur e i n th e l oad l ock chamb e r to a pr e ssur e at 
which th e vo l tag e that i s i nd i cat i v e of th e d i ff e r e nt i a l pressur e e quals th e e xt e r i or 
door contro l r e f e r e nc e vo l tag e. 

Claim 20. A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
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the transfer or processing chamber, a exterior door actuator that is responsive to an 
exterior door control signal to cause the exterior door to open, an interior door actuator 
that is responsive to an interior door control signal to cause the interior door to open, 
and a vacuum pump connected to the load lock chamber for evacuating the load lock 
chamber, comprising: 

connecting a modular differential and absolute pressure transducer in fluid 
flow relation to the load lock chamber via a single fluid flow connection, wherein 
the modular differential and absolute pressure transducer includes a housing that 
contains both an absolute pressure sensor, which is capable of sensing absolute 
pressure in the load lock chamber, and a differential pressure sensor, which is 
capable of sensing a differential pressure between the load lock chamber 
pressure and the ambient atmospheric pressure, whereby both said absolute 
pressure sensor and said differential pressure sensor are in fluid flow relation to 
said load lock chamber as a result of said single fluid flow connection of the 
modular pressure transducer to the load lock chamber, said modular differential 
and absolute pressure transducer also including control circuitry in the housing 
that is capable of outputting: (i) said interior door control signal at a settable low 
absolute pressure set point; and (ii) said exterior door control signal at a settable 
differential pressure set point; 

setting a low absolute pressure value in the modular differential and 
absolute pressure transducer which corresponds to the pressure in the load lock 
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chamber at which the interior door can be opened to allow transfer of the parts 
between the load lock chamber and the transfer or processing chamber; 

setting a differential pressure value in the modular differential and absolute 
pressure transducer at which to open the exterior door; 

using the modular differential and absolute pressure transducer to sense 
both the actua l absolute pressure in the load lock chamber and the differential 
pressure between the load lock chamber pressure and the ambient 



using the control circuitry in the modular differential and absolute pressure 
transducer to compare the actual -sensed absolute pressure in the load lock 
chamber to said low absolute pressure value set in the modular differential and 
absolute pressure transduce r at wh i ch th e i nt e r i or door can b e op e n e d , and, 
when the actua l sensed absolute pressure in the load lock chamber equals the 
said low absolute pressure value, to generate produc e said interior door control 
signal, and delivering said interior door control signal to the interior door actuator, 
which thereby causes the interior door to open; and 

using the control circuitry in the modular differential and absolute pressure 
transducer to compare the actual sensed differential pressure to the-said 
differential pressure value at wh i ch to op e n th e e xt e r i or door , and, when the 
actua l sensed differential pressure equals said differential pressure value, to 
generate produco said exterior door control signal, and delivering said exterior 
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door control signal to the exterior door actuator, which thereby causes the 
exterior door to open. 

Claim 21 . A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
the transfer or processing chamber, a exterior door actuator that is responsive to an 
exterior door control signal to open or close the exterior door, an interior door actuator 
that is responsive to an interior door control signal to open or close the interior door, a 
vacuum pump connected to the load lock chamber for evacuating the load lock 
chamber, and a throttle, which s l ows down effect i ve vacuum pump i ng spood to reduc e 
turbu l onco that st i rs up part i c l es and contam i nants unt i l the pr e ssure i n tho l oad l ock i s 
pump e d down to an i nt e rm e d i at e pr e ssur e wh e r e e nough of th e a i r or gas e s i n th e l oad 
l ock aro romovod so that turbu l onco doos not stir up such part i cles and 
contaminants controls a rate at which gas is removed from said load lock chamber and 
which is responsive to a throttle control signal to thon stop up tho vacuum pump i ng 
sp ee d , comprising: 

controlling the throttle, the interior door actuator, and the exterior door 
actuator with a modular differential and absolute pressure transducer, which 
comprises a housing that contains an absolute pressure sensor and on e , but not 
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mor e than on e , a differential pressure sensor, and which is connected to the load 
lock chamber via a single fluid flow connection in a manner that exposes both 
the absolute pressure sensor and the differential pressure sensor ifi-gfthe 
modular differential and absolute pressure transducer to pressure in the load 
lock chamber via said single fluid flow connection to the load lock chamber, said 
modular differential and absolute pressure transducer also including circuitry in 
the housing that is capable of producing all of the following: (i) said throttle 
control signal at a settable first absolute pressure set point; (ii) said interior door 
control signal at a settable second absolute pressure set point; and (iii) said 
exterior door control signal at a settable differential pressure setpoint; 

setting the first absolute pressure setpoint in the modular differential and 
absolute pressure transducer; 

setting the second absolute pressure setpoint in the modular differential 
and absolute pressure transducer; 

setting the differential pressure setpoint in the modular differential and 
absolute pressure transducer; 

operating the vacuum pump to evacuate the load lock chamber; 

sensing the pressure in the load lock chamber with the modular differential 
and absolute pressure transducer while the load lock chamber is being 
evacuated, wh e r e upon r e ach i ng and when the modular differential and absolute 
pressure transducer senses that the pressure in the load lock chamber has 
reached the first absolute pressure setpoint, the modular differential and 
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absolute pressure transducer produc e s generates said throttle control signal, 
and whoroupon reach i ng when the modular differential and absolute pressure 
transducer senses that the pressure in the load lock chamber has reached the 
second absolute pressure setpoint, the modular differential and absolute 
pressure transducer produc e s generates said interior door control signal to 
activate said interior door actuator : and 

refilling the load lock chamber and thereby increasing the pressure in the 
loadlock load lock chamber while sensing the differential pressure between the 
load lock chamber pressure and the ambient atmosph e r e atmospheric pressure 
with the modular differential and absolute pressure transducer, wh e r e upon 
reaching and when the modular differential and absolute pressure transducer 
senses that the pressure in the load lock chamber has reached the differential 
pressure setpoint, the modular pressure transducer produc e s generates said 
exterior door control signal to activate said exterior door actuator 

Claim 22. A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
the transfer or processing chamber, a exterior door actuator that is responsive to an 
exterior door control signal to open or close the exterior door, an interior door actuator 
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that is responsive to an interior door control signal to open or close the interior door, a 
vacuum pump connected to the load lock chamber for evacuating the load lock 
chamber, comprising: 

controlling the interior door actuator and the exterior door actuator with a modular 
pressure transduce r that has on e , but not mor e than on e, which comprises a housing 
that contains an absolute pressure sensor and ono, but not moro than ono, a differential 
pressure sensor, and which is connected to the load lock chamber w i th ono, but not 
mor e than on e . via a single fluid flow connection in a manner that exposes both the 
absolute pressure sensor and the differential pressure sensor ifi-ofthe modular 
differential and absolute pressure transducer to pressure in the load lock chamber via 
said one- single connection to the load lock chamber, said modular differential and 
absolute pressure transducer also including circuitry in the housing that is capable of 
produc i ng generating said interior door control signal at a settable absolute pressure set 
point and said exterior door control signal at a settable differential pressure setpoint; 

setting the absolute pressure setpoint in the modular differential and absolute 
pressure transducer; 

setting the differential pressure setpoint in the modular differential and absolute 
pressure transducer; 

operating the vacuum pump to evacuate the load lock chamber; 

sensing the pressure in the load lock chamber with the modular differential and 
absolute pressure transducer while the load lock chamber is being evacuated, 
wh e r e upon r e ach i ng and when said modular differential and absolute pressure 
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transducer senses that the pressure in the load lock chamber has reached said 
absolute pressure setpoint, the modular differential and absolute pressure transducer 
produc e s generates said interior door control signal to activate said interior door 
actuator ; and 

refilling the load lock chamber and thereby increasing the pressure in the load 
lock chamber while sensing differential pressure between the load lock chamber 
pressure and the ambient atmosph e r e atmospheric pressure w ith the modular 
differential and absolute pressure transducer, wh e r e upon r e ach i ng and when said 
modular differential and absolute pressure transducer senses that the pressure in the 
load lock chamber has reached the differential pressure setpoint, the modular pressure 
transducer produc e s generates said exterior door control signal to activate said exterior 
door actuator . 

Claim 23. A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
the transfer or processing chamber, a exterior door actuator that is responsive to an 
exterior door control signal to open or close the exterior door, an interior door actuator 
that is responsive to an interior door control signal to open or close the interior door, a 
vacuum pump connected to the load lock chamber for evacuating the load lock 
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chamber, and a throttle, which s l ows down effect i ve vacuum pumping opood to roduco 
turbul e nc e that st i rs up partic l es and contam i nants unt i l tho pressure i n the l oad l ock i s 
pump e d down to an i nt e rm e d i ate pr e ssur e wh e r e e nough of th e a i r or gasos i n th e l oad 
l ock are removed so that turbu l ence does not st i r up such particles and contaminants 
and which is responsive to a throttle control signal to then stop up the vacuum pump i ng 
sp ee d , comprising: 

controlling the throttle and the exterior door actuator with a modular pressure 
transduce r that has on e , but not mor e than on e, which comprises a housing that 
contains an absolute pressure sensor and on e , but not mor e than on e , a differential 
pressure sensor, and which is connected to the load lock chamber with one, but not 
mor e than on e . a single fluid flow connection in a manner that exposes both the absolute 
pressure sensor and the differential pressure sensor in the modular differential and 
absolute pressure transducer to pressure in the load lock chamber via said ofte -single 
fluid flow connection to the load lock chamber, said modular differential and absolute 
pressure transducer also including circuitry in the housing that is capable of producing 
generating both said throttle control signal at a settable first absolute pressure set point 
and said exterior door control signal at a settable differential pressure setpoint; 

setting the first absolute pressure setpoint in the modular pressure transducer; 

setting the differential pressure setpoint in the modular pressure transducer; 

operating the vacuum pump to evacuate the load lock chamber; 

sensing the pressure in the load lock chamber with the modular pressure 
transducer while the load lock chamber is being evacuated, wh e r e upon r e ach i ng and 
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when said modular differential and absolute pressure transducer senses that the 
pressure in the load lock chamber has reached the first absolute pressure setpoint, the 
modular pressure transducer generates produc e s said throttle control signal; and 

refilling the load lock chamber and thereby increasing the pressure in the load 
lock chamber while sensing differential pressure between the load lock chamber 
pressure and the ambient atmosph e r e atmospheric pressure w ith the modular pressure 
transducer, wh e r e upon r e achinq and when said modular differential and absolute 
pressure transducer senses that the pressure in the load lock chamber has reached the 
differential pressure setpoint, the modular pressure transducer generates produc e s said 
exterior door control signal to activate said exterior door actuator . 

Claim 24. The method of claim 23, including also controlling the interior door actuator 
with the modular pressure transducer by setting a second absolute pressure setpoint in 
the modular pressure transducer lower than said first absolute pressure setpoint, and 
continuing to sense the pressure in the load lock chamber with the modular pressure 
transducer as said vacuum pump continues to evacuate the load lock chamber after the 
first absolute pressure setpoint is reached, whorouoon roachinq and when said modular 
differential and absolute pressure transducer senses that the pressure in the load lock 
chamber has reached said second absolute pressure setpoint, the modular pressure 
transducer produc e s generates said interior door control signal. 
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Claim 25. The method of claim 21 , wherein the absolute pressure sensor is capable of 
measuring absolute pressure at least from 100 torr to 10" 4 torr. 

Claim 26. The method of claim 21 , wherein the absolute pressure sensor is a pirani 
sensor. 

Claim 27. The method of claim 2621, wherein the absolute pressure sensor is a regular 
pirani sensor. 

Claim 28. The method of claim 2§21_, wherein the absolute pressure sensor is a 
convection pirani sensor. 

Claim 29. The method of claim 21 , wherein the absolute pressure sensor is a 
thermocouple sensor. 

Claim 30. The method of claim 21 , wherein the differential pressure sensor is a 
capacitance manometer pressure sensor. 

Claim 31 . The method of claim 21 , wherein the differential pressure sensor is a piezo 
pressure sensor. 
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Claim 32. A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
the transfer or processing chamber, a exterior door actuator that is responsive to an 
exterior door control signal to open or close the exterior door, an interior door actuator 
that is responsive to an interior door control signal to open or close the interior door, a 
vacuum pump connected to the load lock chamber for evacuating the load lock 
chamber, comprising: 

mounting an absolute pressure sensor and a differential pressure sensor along 
with electric circuitry together in a housing to provide a modular differential and absolute 
pressure transducer, which is capable of transducing electric signals from the absolute 
and differential pressure sensors and-to produc e generate said interior door control 
signal and said exterior door control signal at respective absolute pressure and 
differential pressure setpoints, and making a single fluid flow connection of the modular 
pressure transducer te -with the load lock chamber to expose both the absolute and 
differential pressure sensors in the modular pressure transducer to a pressure in the 
load lock chamber via said single connection; 

operating the vacuum pump to evacuate the load lock chamber while sensing the 
abso l ute pressure in the load lock chamber with the absolute pressure sensor in said 
modular pressure transducer so that, upon pump i ng sensing that the pressure in the 
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load lock chamber is_at least down to the absolute pressure setpoint, the circuitry in the 
modular differential and absolute pressure transducer produces generates and 
transmits said interior door control signal to the interior door actuator to cause the 
interior door to be opened; and 

back-filling the load lock chamber with gas to increase the pressure in the load 
lock chamber while sensing the differential pressure between the load lock chamber 
pressure and the ambient atmosph e r e atmospheric pressure with the modular 
differential and absolute pressure transducer so that, upon back-filling the load lock 
chamber with at least enough gas to reach said abso l ut e differential pressure setpoint, 
the circuitry in the modular differential and absolute pressure transducer produc e s 
generates and transmits said exterior door control signal to the exterior door actuator to 
cause the exterior door to be opened. 

Claim 33. A method of automatically controlling a load lock that facilitates transfer of 
parts between a room at ambient atmospheric pressure and a vacuum transfer or 
processing chamber maintained at a pressure less than one torr and that has an 
evacuatable load lock chamber, an exterior door positioned between the load lock 
chamber and the room, a interior door positioned between the load lock chamber and 
the transfer or processing chamber, a exterior door actuator that is responsive to an 
exterior door control signal to open or close the exterior door, an interior door actuator 
that is responsive to an interior door control signal to open or close the interior door, a 
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vacuum pump connected to the load lock chamber for evacuating the load lock 
chamber, comprising: 

controlling the interior door actuator and the exterior door actuator with a modular 
pressure transduce r that has on e, but not mor e than on e , which comprises a housing 
that contains an absolute pressure sensor and ono, but not moro than ono, a differential 
pressure sensor, and which is connected to the load lock chamber with on e , but not 
moro than ono. a single fluid flow connection in a manner that exposes both the absolute 
pressure sensor and the differential pressure sensor in the pressure transducer to 
pressure in the load lock chamber via said ene -single connection to the load lock 
chamber, said modular pressure transducer also including electric circuitry in the 
housing that is capable of produc i ng generating : (i) said interior door control signal at a 
absolute pressure setpoint that is set at a absolute pressure value at which the the 
interior door is to be opened; and (ii) said exterior door control signal at a differential 
pressure setpoint that is set at a differential pressure value at which the exterior door is 
to be opened; 

sensing the pressure in the load lock chamber with the modular pressure 
transducer while operating the vacuum pump to evacuate the load lock chamber at least 
to the absolute pressure setpoint, whereupon after sensing that the load lock chamber 
pressure has reached said absolute pressure set point, the modular pressure 
transducer produc e s generates said interior door control signal to cause said interior 
door to be opened; and 
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sensing the differential pressure between the load lock chamber pressure and 
the ambient atmosph e r e atmospheric pressure with the modular differential and 
absolute pressure transducer while refilling the load lock chamber with gas or air and 
thereby increasing the pressure in the load lock chamber at least until the differential 
pressure reaches the differential pressure setpoint, whereupon the pressure transducer 
produc e s generates said exterior door control signal to cause said exterior door to be 
opened. 

Claim 34. The method of claim 21 , including making said ene -single fluid flow 
connection to the load lock chamber with a connector that also supports the modular 
pressure transducer, including both the absolute and differential pressure sensors and 
the circuitry, on the load lock. 

Claim 35. The method of claim 9, wherein the pirani sensor is a regular pirani sensor. 

Claim 36. The method of claim 9, including using a manifold to make said one fluid flow 
connection to the load lock chamber so that the pirani sensor and the differential 
pressure sensor in the modular pressure transducer are both in fluid flow relation to the 
load lock chamber. 



Claim 37. The method of claim 19, including using a manifold to connect the absolute 
and differential pressure sensors in the modular differential and absolute pressure 



Application/Control Number: 09/815,376 Page 31 

Art Unit: 3634 

transducer in fluid flow relation to each other and in fluid flow relation to the load lock 
chamber. 

Claim 38. The method of claim 19, wherein the absolute pressure sensor is a r e gu l ar 
pirani sensor. 

Claim 39. The method of claim 3819, wherein the absolute pressure sensor is a regular 
pirani sensor. 

Claim 40. The method of claim 1938, wherein the absolute pressure sensor is a r e gular 
convection pirani sensor. 

Claim 41. The method of claim 19, wherein the absolute pressure sensor is a 
thermocouple sensor. 

Claim 42. The method of claim 19, wherein the differential pressure sensor is a 
capacitance manometer pressure sensor. 

Claim 43. The method of claim 19, wherein the differential pressure sensor is a piezo 
pressure sensor. 
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Claim 44. The method of claim 20, including using a manifold to facilitate connecting 
said modular differential and absolute pressure transducer to the load lock chamber 
with both said absolute pressure sensor and said differential pressure sensor in said 



to said manifold. 
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